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“You can observe a lot by just
watching.”
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In the beginning (circa 2001)




In the beginning (circa 2002)
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Telepathology is the practice of digitizing histologi-
cal or macroscopic images for transmission along
telecommunication pathways for diagnosis, consul-
tation, or continuing medical education. Previous
siudies have addressed static rersus dynamic imag-
ing in several specimen types with a wide variety of
systems and communication pathways. The goal of

Telepathology.
Mod Pathol 2002;15(11):1197-1204

Telepathology is the practice of digitizing histolog-
ical or macroscopic images for transmission along
telecommunication pathways for diagnosis, consul-

tatinn. or contnmineg medical edocatiom. In de-
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In the beginning (circa 2003)




The Next Best Thing
To Being There

And Now, Diagnosis by Satellite

he patient, a 66-year-old woman

with cancer in her left breast, lay

in a hospital in El Paso, Tex. The

doctor about to make her diagno-
sis was nearly 2,000 miles away in South-
west Washington.

Sitting at a computer terminal in the
Comsat building in L'Enfant Plaza last Wed-
nesday, Dr. Alexander Miller, an expert in
gynecological pathology, studied a televised
image of a biopsy, a microscopic sample of
tissue taken from the patient’s breast. He
quickly determined that the tumor had
spread throughout the breast and that more

surgery was necessary.

“You can have a piece of
tissue under a
microscope in Texas and
an tmage in Washington
so clear that you see the
microscopic detail . . .
well enough to make an
tmmedialte diagnosts.”

Colbum, D 1986, ‘The next best thing to being there’, The Washington Post, 27 Aug, p. H7




Television Aids
In Operation

Ay FRANK CAREY

Assoclated Press Science Reperier

WASIHINGTON, Jan. 19 o — L
history’s first test of its Kind, lwol
declers in different cities concurced
viw coloy {elevision today in diag-
nosing a breast cancer in a womaun,

As Lhe patiemy, identified only as

“it lovely 46-year-old woman.' lay'

anesthetized on an operating table.
in Philadelphia, a pathologrist there

microscopically examined a plece
of lest tissue romoved from her
vight breast.

‘Then, as doctors in Philadelphia, -

Washington and Baltimore watehed
and heard him over a three-wey
closed TV cireuit, be gave his
ccbinile upinion that the Gssue was
cancerous. But he asked the view
ol & pathologizt walching (he whate
thing from Baltimore.

The Jatter, without lesitittion,
also voiced bis opinion the Lissue
vas caacerous—and then the sir-
seons in Philadelphia went whead

with Lhe operation, although 1lis-

was not seen on TV,

The televised prelinvinaries to
the opecation were all part of a
sympostum  sponsored by (he

Armed I'orces Institule of Palh-
olegy and cenlered in Washington.
The symposium is  designed to
explore possible new uses of coler|—
television. in medicine.

Putholigists in Washinglon whu’c
witnessed the demonstration gen-.
erally agreed that al the present
slage of development of voloy 'I'V (
dectors al widely separsted points
could comsuil via IV on a diag-:
nosis, as was done i the tesl. ol

But Uy also agreed that Lhe i
day is pot yet here when o pathely
ologist al a remote point could| pl,
make the cdecision alone, withoul' fy;
cynsultation with a pathelogist at-
tendingt be patient. ol

Scientists  say  that fas remoe su
diagnosts would be an invaluabte!
cid o hospitals amt coxnmunities
lacking full pathological facilitics.i

10

& ;
Bing Crosby Undergoes'
Successful Operation

SANTA MONICA, Calif., Jan. 197
A'—Ning Crosby, 50, had a kidney m
stene yemoved today and be came
flirgueh the operation in “excellent of
condition.” P

The ¢reener was in lhe surgery
ward at S5t Jelin's Hospital four ol
hours and under surgery fur tno ©
Botucs wnfl 15 misates, Dr. Fred-'
cveick €. Schulmiberger tald ceport- %

cers he removed a stome and per- 8

AFIP Archives 1/19/1955 courtesy of Toby Cornish MD



ARMED FORCES INSTITUTE OF PATHOLOGY
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FIG. 4. These drawings show the three independent Color TV systems in the Walter Reed Army Medical Center—
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AFIP DEPARTMENT OF TELEMEDICINE

DEPARTMENT OF DEFENSE
ARMED FORCES INSTITUTE OF PATHOLOGY

CASE TRACKING SHEET f X WASHINGTON, DC 203066000
- PATIENT IDENTIFICATION
PATIENT'S NAME (Last. First. ML) Rt Mremonor AFIP ION NO. SEQUENCE NO.

1 ] 2855613 -00

2855613~-00¢
025-60-3680
Walter Reed Army Medical Center 60

S$02-16306 TELEPATHOLOGY 12/6/2002 Heidelberg MEDDAC

D CMR 442
Y1 Turner, Diane Box 512

APO AE 09042

January 16, 2003

TELEPATHOLOGY REPORT

Case Processing Steps

AFIP REPORT I Right breast, biopsy: Moderately differentiated (Grade 1) infiltrating

: ductal carcinoma.

Date and Time: ¢ Ductal intraepithelial neoplasia, grade 2 (DIN 2 =
DCIS, grade 2), solid and cribriform types with

Fax Received /2~ L - 2002 O35 necrosis.

Thank you for sharing this case in telepathology consultation. The slide selected for review
shows an infiltrating ductal carcinoma that is moderately differentiated based on Nottingham
grade (T=3,N=2,M=1; score 6 of 9). As you have indicated, an associated DIN 2 (DCIS, grade
2) is present. The intraductal component comprises approximately 20-25% of the selected slide.
Definitive lymph-vascular invasion is not identified, however, the assessment of lymph-vascular

Image Receivcd!}—éf ez OG5

Case Accessioned_ 935 Picked Up__ /00

Pathology Branch Review /7D &S

Report Typed for Signature /2 O O

Report Faxed to Contributor /2 7S

Case Finalized  / 2-7_‘;
Finalize Code_L

Entered into Database /30_0

Report scanned and archived

Image Format: TRESTCI~

Image Resolution_ J{%#STLE

Transmission Format <S5
Comments:

invasion, tumor size, and margin status are deferred to the contributing pathologist.

Number of Images CPT: 88321
1 TrestleCorp

Image quality is good.
A copy of this report has been faxed to you at DSN 314 371 2015.
This report is not valid until countersigned by the originating pathologist.

MAJ, MC, USA
Staff Pathologist
Department of Gynecologic and

Orii-inmini Palholoiisl Breast Pathology

Heidelberg MEDDAC
CMR 442
Box 512
APO AE 09042

Department of Telemedicine

6825 16" St., N.W., Bldg 54 Room 3001, Washington D.C. 20306-6000
Telephone: (202) 782-28@84; Fax: (202) 782-9010
Prnted on Recyclos Paper




Value Propositions

Tele-pathology; Remote read, consult, review, quality assurance, peer
review; slide and reader at some distance for information to flow

Distance from slide/laboratory
Image Analysis (Deep learning/Al)

Content Based Image Retrieval (CBIR); Query by Image Content
(OBIC) and Content-Based Visual Information Retrieval (CBVIR)
» Application of computer vision techniques to image retrieval problem of

searching for digital images in large databases; Searching images with
images




Circa 2007










Difterentiated Service Model

Shared expertise/coverage/collaboration

Improved consultation and turnaround time
Elimination of slide shipping & handling 1ssues
Connectivity to patients/colleagues/clients/hospitals
Image analysis applications

Extensive/searchable image results database




“The future ain’t what i1t used to be.”




Role of pathologists - historical

The “Doctor’s Doctor”
Provide anatomic and clinical pathology consultations to other physicians

Growth of commercial labs, subspecialty labs and consolidated healthcare
systems with core labs

Increases distance between pathologist and patient

Loss of status, stature & recognition of valued member of healthcare team




Role of pathologists - today

*“The Patient’s Doctor”

*Uniquely positioned at root of treatment decisions being diagnosticians
and gatekeepers of appropriate laboratory tests

*Strong patient advocates — 1.e. image guided fine-needle aspirations,
tissue conservation, molecular diagnostics, triage & correlation with
synoptic reporting




Current practice climate

Fragmented

Communication and IT i1ssues even within “integrated healthcare delivery
systems”’

Local vs. Regional vs. National referral centers — referrals based on relationships

Declining reimbursements/uncertainty/fear in marketplace — challenge to
innovate/workflow modifications

Little direct patient contact based on geography, practice or geopolitical/business
forces




Current practice opportunity

Importance of pathology valued by patients and their families
Re-establish status in medicine and healthcare delivery systems
Use technologies that facilitate information transfer

Provide direct correlation with pathology and patient questions

Integrate within clinical workflows to facilitate appropriate therapies
and decision making




Rredicted Pathologist Shortage

| 7 ‘Growth of Change in Age and Change in Insurance Change in Disease
| ANATOMIC B Population Gender Composition of Status of Population Incidence
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Editorial

INNOVATIONS IN HEALTH CARE DELIVERY
Adapting to Artificial Intelligence
Radiologists and Pathologists

as Information Specialists

Artificial intelligence—the mimicking of human cogni-
tion by computers—was once a fable in science fiction
but is becoming reality in medicine. The combination of
big data and artificial intelligence, referred to by some
as the fourth industrial revolution,' will change radiol-
ogy and pathology along with other medical specialties.
Although reports of radiologists and pathologists being
replaced by computers seem exaggerated,? these spe-
cialties must plan strategically for a future in which arti-
ficial intelligence is part of the health care workforce.
Radiologists havealways revered machines and tech-
nology. In1960, Lusted predicted “an electronic scanner-
computer to examine chest photofluorograms, to sepa-
rate the clearly normal chest films from the abnormal
chest films.” Lusted further suggested that “the abnor-
mal chest films would be marked for later study by the
radiologists.” Lusted's intuitions were prescient: inter-
pretingradiographs is pattern recognition; computerscan

Opinion

This progress in imaging has changed the worlk of
radiologists. Radiology, once confined to projectional im-
ages, such as chest radiographs, has become more com-
plex and data rich. Cross-sectional imaging such as CT
and magnetic resonance, by showing anatomy with
greater clarity, has made diagnosis simpler in many in-
stances; for example, aruptured aneurysmisinferred on
achestradiograph but actually seen on CT. However, this
has come at a price—the amount of data has increased
markedly. For example, a radiologist typically views
4000 images in a CT scan of multiple body parts (“pan
scan”) in patients with multiple trauma. The abun-
dance of data has changed how radiologists interpret im-
ages; from pattern recognition, with clinical context, to
searchingfor needles in haystacks; from inference to de-
tection. The radiologist, once amaestro with a chest ra-
diograph, is now often visually fatigued searching foran
occult fracture in a pan scan.
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Hype Cycle for Artificial Intelligence, 2021
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Web
Platforms/
Patient
Support

Tumor Board
Common
Practice

Oaline
Visuts/Video
Conferencing

Pathologist
wmvolvement

EHR/EMR

Targeted
therapies

224 Opinion
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Bene diagnoscitur,
bene curatur.

"Something that is
well diagnosed can
be cured well."

Thank You




